In vivo antagonism of agonist actions at N-methyl-D-aspartate and N-methyl-D-aspartate-associated glycine receptors in mouse cerebellum: studies of 1-hydroxy-3-aminopyrrolidone-2.
Intracerebellar injections of either NMDA or D-serine dramatically elevated levels of cGMP in the cerebellum of the mouse, in vivo. These actions were both antagonized by simultaneous injection of the NMDA-associated glycine receptor antagonist, HA-966. Intracerebellar injections of D-serine were also antagonized by peripheral (s.c.) injections of HA-966, demonstrating the bioavailability of this glycine receptor antagonist. Parenteral administration of HA-966 was also effective in antagonizing the actions of intravenously injected harmaline, an activator of the cerebellar climbing fiber pathway, on cGMP in the cerebellum. An evaluation of the parenteral dose-response curve for HA-966, revealed no effect on basal activity within the cerebellum. This contrasts sharply with the abilities of both competitive and non-competitive NMDA antagonists to decrease basal levels of cGMP in the cerebellum. In summary, these studies demonstrate that HA-966 is a bioavailable antagonist of the NMDA-associated glycine receptor and that this compound can limit excessive stimulation of the NMDA receptor by exogenous application of agonist, with minimal effects on basal activity. These data suggest that antagonists of the NMDA-associated glycine receptor may be optimal therapies in the treatment of stroke and epilepsy.